Effects of WNT10A on proliferation and differentiation of human dental pulp cells.
Wingless-type MMTV integration site family, member 10A (WNT10A) plays crucial roles in odontogenesis. The aim of this study was to investigate the effects of WNT10A on human dental pulp cells (DPCs), which contain a mixed population of cells, including stem and progenitor cells, and participate in dentin repair or dentin-pulp regeneration. Healthy human premolars extracted for orthodontic reasons were used as a study model. The expression of WNT10A protein in dental pulp was determined by immunohistochemistry. The messenger RNA expression of WNT10A and Wnt-related genes was analyzed by semiquantitative reverse-transcription polymerase chain reaction. DPCs were enzymatically separated from pulp tissues, cultured, and passaged. The biological effects of WNT10A on DPCs were investigated using recombinant lentivirus encoding WNT10A complementary DNA. WNT10A-induced changes in DPC proliferation were assessed by methyltetrazolium assay and flow cytometry. In order to determine the effects of WNT10A on DPC differentiation, the activity of alkaline phosphatase (ALP), an early marker of odontoblastic differentiation, was assessed using an ALP activity assay kit, and the expression levels of odontoblast-specific genes, including DSPP, DMP1, ALP, and COL1A1, were detected by quantitative polymerase chain reaction and Western blot. WNT10A protein was clearly identified in the cytoplasm of DPCs. Semiquantitative reverse-transcription polymerase chain reaction indicated the expression of WNT10A and Wnt-related genes in pulp tissues as well as in passaging DPCs. Lentiviral overexpression of WNT10A enhanced proliferation of DPCs and down-regulated ALP activity and the expression of odontoblast-specific genes. WNT10A promotes the proliferation of DPCs and negatively regulates their odontoblastic differentiation.